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(54) COLOR IMAGE PROCESSING METHOD AND ITS DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the moires generated by 
at least tertiary colors, even in such a condition the system 
resolution is limited. 

SOLUTION: A multi-level color image is prepared by varying and 
combining the signal intensity of each recording chrominance signal 
of CMK (102) for extracting an image area where moire is not 
generated in a multi-level color image (104). Then, an image area is 
color-measured by a lowest signal intensity to obtain the minimum 
brightness and chromaticity signal Kmin (L*a* b*) (106) and as the 
minimum brightness and chromaticity signal is set to be the 
starting conditions for black generation and applied to a 
chrominance converting method by flexible GCR to prepare a 
chrominance conversion coefficient in a color correcting means 
(108). By executing color correction through the chrominance 
conversion coefficient, black generation is started from the 
minimum brightness and chromaticity signal Kmin (L* a* b*) and 
executed toward the a higher signal intensity side. As the result, 
the generation of moires in an output image is suppressed. 
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i ] L t v Ht^ h y ^ ^ ^ k ffif w# 
9«**ftjSt»t»i(ftft4iH«.feSflrH|-SrgT, BOP 

K*s tt 5 T u#&{£ L 4 v 5 3 feft 

#sr*ijtttk:«E*(»ft • &m^zmx, mum. 

JVPti^flsS ^iB^fo^TWbixfc^iew* 7 -BIS 

c t £ f 5 * ? -mwrnxm. 
im&m 3 ] rVfA'Xlr y -^^^v^tg^p 

A,*: 4 &<£>fE^feff -S§-£#5 * 5 -Bfcfeffl^ifc-? fc o 
*vm*{fcS*»*^t>*"C#6tifc#BBI^ 7-B& 



Tfe&*XimE*IHW£fi5&S£?T 5 r. fc T\ JiSr-g- 
/ufc 4 fetDEfefeft-^ 5*7 -H^S*j£T*fc o 

ifEKraJSilte, 

IE 1 9 7 6 L*a* b**fi»TOMC* 4 5 
KT©E^«^rt"C*ft5*»*^i>^T#e>ttft:* 
l@iS* 7—Bfctc*3tt 5-=e7 u^sjl^ Lfc^BfclWK© 

5, 

r fc * i«» t -r 5 * ? - Bftiaa^ifeo 

h/>f X&tf7Vu-/^X<^&< t 

tart t«Niii-«ffli*3s i 5 cofprH^^- 

[H*^ 7 ] l § v h y ^ x fc^* (6^^^- 

rtttaMrs^-c, »&£^£4feeoe^flr**» 

5*7 — m$Lf&W^UX fcot, 

tt^e s *ft*^t>*r ft btifc^Bii* 7 -b* 

at, 

frEttHi^a^J;5affl*tt,fc*TudS|s^L&v^H« 

^*i^j£i-5 3 feft tr^sfrES^nJsy^fi 1 5 

[0 0 0 1] 

m£Rxf*mm±i&&mzn?^tx\ »*^«4ft 

«)E»fefll*Sr»a* 5-B*ft«frffiXtf««fc»r 
[0 0 0 2] 

[fii*<?5ft«] «co*7-7 p y ^t^tty-W^Wl 
^^*7-B^^ST*tTt?tL5fe^MSTi^ A 
^/*tL5fefi^ (AAft«#) tit, RGBfifif, 
l* a* b* fe«-gr, vry (c) (m) n 
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(Y) ft (K) fefc*4£©*Kfcfe«*iSfcfeli, 0E 

Aj}&i%*lr(DtB%%L&l* 8bit, lObi t, 12b 

«t 5 4A*6«*S:«* ?-ftft#J*§M©»ttfc-&;b 
[0003] £©ftfttt««-ett» ftiai, £Pfl*t 

[0 0 0 4] r.©5*>T^n^^ y-^JbrSttt, T-f 
n^tt»<D»«H4*:ftftU Bft±-CftJ*3*iT^5Pf 

MfMOOdpiSItfeotk 2 OOPlrftfiiUbiS: 

[0005] trw, r^vif^t y— y*s:t?t±, 

Fyhtf-^Kyh ( Ky h0±fc Ky hfcftia 
[00 0 6] inb<OMJBjSfc5ftLrtt» ?V9fr*>; 

y-^^a^^^s. £f>i^ wsm&xM.<»b% 

o 1 . 25, No. 1, 31 i? (19 8 1) ) „ 

[0007] rfflf-^iS'/M^ i; l 

[0 0 0 8] rolMASrafelH-afcftfc^f-flfft 

ft«R&*bii-r5::i-e, »«©**iBfln*S«. oi 
19. ^u*«ftftI;^©Bftjftdi#ii.-CH:, A*«#& 
N GK) XM («) XA (^A^IS^IStciOitflD-f 5 

[0009] ^/i^ffiaEffl^-eHu LtiMfrr 
hy y^^^scfiu utv^ h y y**©E 



J"JKfeSKA*»tt (^.^y->^«) Sr«pfc-tir5ri 
Sfcot-«M-V>ffijaJfe<0*TuS:«i*.*r.t*J"5ri6 

y-V^Sl*, * : 4 5° , -yrv : 7 5 
° , : 1 5° , ft: 0° -?S>5. 

[ooio] ^±©r £^7^^** y-^a© 

8 9 1 i n e s /mm (4 8 0 0 d p i ftS) , BJifeSE. 
2 3. 6 1 i n e s/mm (6 0 d p i *1S) t"t" 5 
£, LtV^-r h y y^^l±«»5. 551 ines/ 
mm, y-V^&l 4S, 8ttftttKMftft (Ut 
VM!^ h y y^roft^ft) 137 (=17X8+1) 

[ooii] -«wfciifc©ft$&Rtwtt6 4msk±.hn 

ttttftttfc+»**3&ftta|VCV*S. ±12 

<0#<ix W 1?fettx H*Sr 5 . 5 5 1 i n e s /mmJU 

y y * * to* 5 £ fc T?, PtiSS#:?rliJD S *5 

[0 0 12] BjftBftJiUHIfe+S^TUCjIWM 

#B8Bg 59-176978 *&ftK:Ht, A^H&H*© 
5SMfttt»T r t LtvMt^ h y y^^CfljBTOfcf 
S U f**1ffl^©*Mira*«*©3Wft**T r 
U SmMftft T r fcjfc tr»M4JBJHT 0 

[0 0 13] 4$B^BS5 7- 1 7 1 3 3 7-§-^:«fc: 

o«*ire*orf>, ^SftM s ffirfti«:^^-MA 1 twj- 

©fl!ft.*K:*H?>5 i 5 K LfclH/aiRft«o***aj!»«i 

7F£tlX\,^2>. SfeC, #ffl¥7-9 2 6 5 9-i-^ffilC 

[0 0 14] 

1 1> CMK 3 fe^Jl^WtC-^^nS i i -Cjl^-fS *T 
[0 0 15] flljtrf, ^^^A#{feS*i±jfeaEl 8 9 1 
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i n e s/mm (4 8 0 0 d p i +83) , 3. 

6 1 i n e s/mm (6 0 0 d p i ffi^) £rl?§lT^5 

(1 2 9Pgf§) £>»$r6. 5 1 i ne s/mm, X^y 

»6. 0 1 i n e s/mm, ^ilf jl©^^ P-y^J 
14° , 76° , cfeLf^tt^fy 3^*©*ftft5. 

7 1 i n e s/mm, y->^g4 5° TH&Srfll 

Lfc#g-Cfc, ✓M^hft Mft»£«) 

MK 3 ftTWflRSfc £ 0 I/O \fc. 
, [0 0 16] ±|BOifefi : fttlfT?ttV^7 1 A#«*^l56 

[0017] ±Era«js**?H-rafc»^ 

-cfc, 3^«_hr^^i-5^ru^fl]S!l1-5r tas-c 

[0 0 18] 

• fe«ft**»T, SbDBO, TfeS£*Xt«trE»f , IH 
Sr»5*9-H«*0i31*ife"Cj!>o"C, StrE&toJBJte, ^ 

[0 0 19] »*«2|B«0*7-iB«fc*D ! a*j£ 

SnMM&ffig»c A* S titz&lfflm& *9 m^Z%\%1fy 
tfifflatlWSI^toaSrfir5rtr% H£^A,7c4£cd 

7 HSfcfc*5 £ T L * v 

5 3fefS^tc^LT^^ti-5, Z.b%W&t-t% 0 



[0 0 2 0] £/c, !fr#53Ei^;&7HBft^#& 

Eftfew^-srws^^-isftftia^-cfcor, mmm 

ftfi^«*Siae©fe«*lc: <k5Bfc«#fc*foS-f-S 3fe 
[0 0 2 1 ] B»*«4E«©*9-iS«teffl^fe 

l#vh^ h y y^^Srfflt^c^v^^/v^^ y-v^s 
^^««ii*s:ics-5< t iwii4*«!as:*fTnr« 

^<tT\ »Sr^^4fe©E»fe«-?-«r#S^7-iif«ft 

^rvffi©L#v>«^ hy y#x, Rnm%<DL% 
[0 0 2 2] Wf^sEa^^^-Sftftyi^jSfe 
^**IH»BteA* Sftfcfe^WiBtt 9 flr^frfc Jfctt 

xm&^mm&jiLim&ftszb^ **^A/K4fe© 

Eftfe«*4r#5^7-H«*Q!S*«fe-CS>oT, 8&ES 

^SSrCIE 1 9 7 6 L* a * b * m&XwmBt 
C* 4 5^TcDE®fe«^rtT^{b^^m^^T# 

[0 0 2 3] ^fc, W*«6E«<?5*7-iS««!ia*jfe 

»**l»Sf»*:*5(Z)firix^-3f{cE*<o*7- 
[0024] *fc. Bt^rEa^^^-HftteaKii 

^rST, IWU, TfefeiXtWffE^WW^ftaSrfT 
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[0025] ±ibi»#s i le^co* 7-H^feS*&-e 

[00 2 6] iiX?, Wxmt, "? J &V9, VTVAtf 

[0027] ft*,-, ifB^wii^ftftya, ap*>u^vna 
[0028] nt#* 2 ettosntt. 'pmmz.&L&mt 

[0 0 2 9] ^ttttfctt, 3S*«3»r|B«L.fc±5^ 

**ii:#«i-a3fifli**»e>«j»L, ffiit**XiiiHit 
#5. *rvjW8fer«B««* 

[00 3 0] B^*aa^«icjoV>T, ±13© J; 5 fcfiflp 

fiflr#fc±6ttJ*B««r, «jBc©Wffl«KJ:oT-#Jt 
«»T»Jt«ff«tfc. *©&H, #U 0 

w^Bte-efino fe^fc^r u#MHW*ivc i^a r t 
[0031] si;, m#m4mm<D%7-n&!>mj}m 

BftB»*G«S«<fefliv*-C, KB**«SC£AA£*i 



[0 0 3 2] c ~T\ ^MW^toJaro^C vfy^ 

[0 0 3 3] t£t$, r^fli, ±1M>*< it>20©L 

[0 0 3 4] Bttaa&ttfcjst^-r. ±e©J:5ftt»W 

[0035] i r*T?, ±B«o»atrFft(fc*©«B 

am^ifc-m, fiiDJBdii, ^v^, ix7>#.tfS©3- 

*©fift#«>ff-§3l£&, CIE 1 9 7 6 L* a* 
b* 3tfi^T'©^£C* 4 5filTOE»fi«frttt(t 

5 t>, «6©«-iH*£©fe«»fc <fc SB*** 
[0036] r ©J: 5 icSanWJ&tfTfeB&Sw&a*!-* 

[0 0 3 7] W*3S6[CE«$Hfcs *TU)W8 

* l ~H*« 5 KiEfi©* y-B^a^&i-S^ < & 
[0 0 38] * fc, ±CI»*« 1 134fe©* 
[0 0 3 9] C 7 fE$CD# 

[0 0 4 0] ^©i5ftt»**7ia*©*5-Hft«Ba 



-5- 



[004 1] 

[0 0 4 2] [H&&SSBO«fiWc] #3SW 

[0 04 31 B1 J: 5 fc, ^^tt^lBcoiiiftALa 

*a s AA Six, B[jBft«i9SB 3 0 T^H^S^ J; 0 
^**lA:CMYK(DE»fift-§-ttiB«tll^*«4 0^ 
Eftfj£frl5 0 £:h,&EftA;&3£ii2 0. !tf&&S^B3 

o xt^jifftm^j 4 oic^oziy -mmtmmm 1 o 
[0044] mikfm&m. 3 0 ius, m&Ati^m 2 0 

^?>AA$*lfcRGBafe*0©-g-SrL* a* b* gfi 
*<B«*fc«»i-5W« • fe*»«#g;3 1 t. L* a 

i-afe*H¥a3 2 4, cMY©*iiit»ttw«fi-9'{c» 

LSftUM • Tfe^^fro t CMY K 4 feOlI tftBJ 
£fi^££/£1-£SMSiJ • TM*?g3 3 4, B*ds 

»oja jut t ifft / -y x^tt^M»^®«^sg 1 0 

BB«E#a3 4 4, £ra*jEft««©CMYK4fe<0# 
CMYK©E»fe«*l!:«*-r«>fiHm^^ 

[0045] [if^sgg 3 0 v<omikim<Dm'g'] 

HfcAASH 2 0^e>A*SttfcRGB*fe3R©ft-5- 
Wt, W*-6*5Hi3«3 11CJ;3 L* a* b*3e£^ 
^fS^i-^Six5 0 ^COL* a* b*3cfi^tf){§^ 

[0 0 4 6] r<0fe#jE^R3 2|c:j:S«lfeo-«S:H 
2Srffi^TRW"rs 0 H2fc*-TJ:5^ fe*tjE#R3 
2iCA^?SnfcL* a* b* *ft*Ofl|#r4, fillfjE^ 
gk3 2rtlCRttbnfc*«^»/^y^Ty^x-^ 
ISlg^y 3 2 AKl|EitStbfc3 X 4(D-^ h y y9X<D 
«*flS*«:Jflvn\ iM*^«:3 2BfcJ;»K KT«1 
<0SWa^CMY<0l«BtttW«ft#fcaEiftSti5 o 



[0 0 4 7] 
[gfcl] 



ENLy 




"an 


a ]2 a i3 


a 14~ 


ENLm 






a 22 a 23 




ENLc 




_ a 31 


a 32 a 33 


a 34_ 



[0 0 4 8] 4*5, ±M<D «fc 5 fcfttlf jE#» 3 2 T?©3E 
Bfc»J«Kit 1 0 MStJSfi 

[0 0 4 9] fi*tjE3M83 2^P)WCMY^IW^ 
SSDf IJ • Tfe^S^S 3 3 tcj: t) CMYK 4 

[0 0 5 0] fip^ g|3(c^i-j:5{c:, SAnSO • Tftf& 

*^fi3 3i^A^Stl/cCMYcO^«^tt^Sfi-^ (E 
NLy, ENLm, ENLc) C0*/hfgM I N^JtRS 
3 3 Afci!9**e>ix, rtDf/hiMIN^ENLk' 

CMYO»«tf»tt«*fl|# (ENLy, ENL 
m, ENLc) ±E©ft/JHiSM I NtC ±0 

^±9Tfe»*Wfojx« 0 m^J;*}, CMYK 4 fe 
^ffl^tt^gft-^- (ENLy' , ENLm' , ENL 
c' , ENLk' ) &&btl&o 
[0 0 5 1 ] H3H:*-r«-ewt, ^»^3 3BiCj:oT 

t?»e>ttfc«(f (MIN) *STfeSft**4S*LS 0 Tfe 

fe«***«ra (aioo^a^l) 4Lfcl$, 
**)&s*/hfl£M I NfcTfil&**a Sr#ltfcffii LT* 

[0 0 5 2] ±E^> «t 5 ftaiPJBJ • Tfe»*T»&Hfc 
CMYK4fe©«jEfltfittHftfln|. (ENLy' , ENL 
m' , ENLc' , ENLk' ) iC#L, ^P«iE^a 

[0 0 5 3] 2WtlttlST«©CMYK4fi<!!)«li 
tttH*«#tt, flW«^jE^a3 5icj:oT, 

^3S^Jg$^ CMYK(OiBftfe«* (Y, M, C, 

k) ^ae*stt5 0 

[0 0 5 4] C<DCMYK©Eftfifif (Y, M, C, 

k) ttiBflmjA*ji4o^ae>^ if*ffi^sa4o{c 

[0 0 5 5] 4*5, AA*ftfcft^#K»0«#RGB 
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Kois^fefs-^ (y, m, c, k) ^(ommm^ ± 

-h5/u*yH7-^i:J;5LUT*7 f ;K 4ffitt^& 

[0 0 5 61 *TW*ffHffi1-5fcft^>WflSiB«k 
S\ C I E 1 9 7 6 L* a* b^fe^WfSC 

* 5 0WT (#4L<tt40ETF) <Z)|Bftfeffi#rt-C« 

rtttt, 7U*V:/^GCR£M/f!LftJ§£\ ft 

tmmLvm*T!<D&g[<D9k#&ff5b, mc* so 

ELb©Bfc«*fcfi»£il#£S^4^ t {c J: § 0 
[0057] c^rufliw^fcft^sioaa] sr. 

<D« 1 ^Ml-Cli, fe«IE#g 3 2 -e<0fi«»«*«:£l 

[0 0 5 8] ^Tv H4ftfflV^Tfi«SMS»«)f^rt^|R 

StRW-TSo H4©^fyyi0 2m CMK 

fc#»B#5--B««:fft*U *<0^^10 4^fB 
[0059] ft©^fy^i 0 6m ^eri/^ti 

aifetTft/hOWS-ftSW-^Kmi n (L* a 

* b* ) £##>3o 

[0 0 6 0] *LT, &<DXry7l 0 8"Ctt. 
:/l 0 6 0*JfeT#fe*lfc*/h<DWft • MttfKm i 
n (L* a* b* ) SrfilDJBBOBBtt^fcLT, 7 

J: 5 LT^L^feSm^^fflV>TfeffiE^rfi : o 

[0 0 6 1] rftKJ: 9 , IWiJlt, */htf>WA • ftg 
ftKmi n (L* a* b* ) frbUttZtl* 

4^Bfc«#fc*tt£:-raW£ • fi£«f fc#LT<0#fT 

[0 0 6 2] Bft&9£ft3 0 T±fE<D<i; 5 ftfeMiES: 

t?5 r <^T, iB«Hl*»B4 0^ba*Sixfc»ffliitt 
**jR<o|^#l£±oT-»itttteT?H:ttl¥ffibfc. * 

*s»*UTV^*v^rtS:fl|BUft: 0 J; 5 KfefifcEffi 

ft. 

[0 0 6 3] ftifc, 7U^>^GCRiCj;5fe*lfeife 



If (1 9 9 6) <D2 6-3 3^<— ^lCfB«$tLfcttflf 

Tfo*9, rofeasSBfeosWAtt, «*i<«6«j-ft# 
[0 0 6 4] LZ-?>X\ ±ET?tt, *»B#5HH«fc 

min (L* a* b* ) r<0*/jMZ>9lft • fe* 

fffKmin (L* a* b*) £MPglJ^M*&&#£ L 
ft#I£^Lft^ ajpJBiJ^Hift^tt, */hoWS-ft 
(HtKrnin (L* a* b* ) JCRRje*tt5 t>©T?tt 

*fT3i5«t««l«>lifT*fl=SrRSLTt>At\ rtf>4§ 

[0 0 6 5] **5, ±E^7^^1 0 ^TUdS 
»£L4i«fc**S\ AM^B«l-£oTteWLft 
*\ #ISW*5-W**CCDXtt^*r!WfcL*il 

+ fctct 9JifflLTt>ftv\ 

[0 0 6 6] 4ft, B«Hi**«4 0d^tii*Sixfc» 
ffiBftfc^-T uAS38^LTV^v^ i $:?t^-ra^i- 

#Bi*7-I«SrCCDXttIftffT?J»LB« 
fc^W&frfcBfcf'-^SrflW («itf^-y^«Wf) 
i-5rttiD»BLTt>ftv\ 

[0 0 6 7] [^7 U«l»JOft»<7)» 2 CD&31] fti^ 
^TU»»J©fcft«>»2 0*!! ! 3lS:RW"r5c CO|g2 0 
ftl-Ctt, *raW^*^S3 5K*3V^ CMYKM 

[0 0 6 8] Blx.lt CMK#fe^Lt^fivh!Jy^ 

4ft, d^4< it 2otf>I^— (^Ltv^-^ hy y ^ 
UTtftV\ 

[0 0 6 9] B^Sgg 3 0 T±13<£> ± 5 ft 

WffiB«Sr**«)Wffli#lz: J: o T-WJtttJSt'itUaPMB 
Lft 0 »l 0*<offMB#^*3ft s , fF«B»T 

fto 

[0 0 7 0] )fc*5, ftfeC0*&i:bT, Kfetf>L£vMt^ 
h y y ^ * cofe^^^j* Lift 

^ hyr^B*Srra-r6*&«)*Sr**UT»9. ft 
»fe^BBtt*«K»i-aB*t#LTH:L#vHi^ h 
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[0071] or HWM<0fc»a>* 3 (Dim] 
Mt^, SBJ#iE#a3 4 trior, ^exwaqg^L 

[0 0 7 2J Bft«L93£B 3 0 r±IS© <t 5 ^^(WttiE 

flMB&*ttS:<Dfffl5#fc i o r — JtRiSfer JtttWffi L 
fc. mi 04»tomm±Rt^ ffflffieftrtt 

fco 

[0073] fib, ro»3<o«yatt, Mti^ri/ 
< fRj±*r 5 r t tfftfrv fz 0 

[0074] SX±mWLtz*y \smu<Dfrib<D3r>(n%k 
u 2fe^erufc^/>-rsr<br% w*ifft©flji#* 

[0 0 7 5] 

[0 



VHB^ h i; y^7(05V>4< £%2oit|^-z>t><7?£ 

[si] «nojaK»c(c$5vsBft«^K(D«Ei^ 

0rfc$ o 

[0 3] StnH • Tfi»*3®fcJ: 9 CMYOWMt 
CM YK 4 
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